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Friction Correction Factor for Center-Pivot Irri- 
gation Systems, J. Mohan Reddy and Horacio 
Apolayo, IR Feb. 88 p183-185. 

Friction factor 


Hydraulic Friction Factors for Pipe Flow, Fadi Z. 
Kamand, IR May 88 p31 1-323. 


Functional analysis 


Infiltration Function from Furrow Stream Ad- 
vance, William R. DeTar, IR Aug. 89 p722-730. 


Furrow irrigation 

Infiliration Function from Furrow Stream Ad- 
vance, William R. DeTar, IR Aug. 89 p722-730. 

Surface Irrigation Nonlinear Optimization Models, 
Eduardo A. Holzapfel and Miguel A. Mario, IR 
Aug. 87 p379-392. 

Time Solution of Kinematic-Wave Model with 
Stochastic Infiltration, Mohammad Rayej and 
W. W. Waliender, IR Nov. 88 p605-621. 


Gates 

LP Operation Model for On-Demand Canal Sys- 
tems, Brian J. Boman and Robert W. Hill, IR 
Aug. 89 p687-700. 
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Effects of Irrigated Agriculture on Groundwater 
Quality in Corn Belt and Lake States, W. A. 
Mossbarger, Jr. and R. W. Yost, IR Oct. 89 
p773-790. 

Geotextiles 


Effect of Envelopes on Flow Pattern Near Drain 
Pipe, Ch. Lennoz-Gratin, IR Aug. 89 p626-641. 
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Generalization of SCS Curve Number Method, 
Miklés Bosznay, IR Feb. 89 p139-144. 


Green-Ampt model 
Green-Ampt— Model to Predict Surge Irrigation 


Phenomena, M. A. Killen and D. C. Slack, IR 
Nov. 87 p575-584. 

Time of Concentration Formula for Pervious 
Catchments, A. Osman Akan, IR Aug. 89 
p733-735. 
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Three-Point Method for Estimating Cut and Fill 
Volumes of Land Grading, Said M. Easa, IR 
June 89 p505-511. 


Groundware pollution 

Urban Groundwater Rise Control: Case Study, O. 
S. Abu-Rizaiza, H. Z. Sarikaya and M. Z. Ali 
Khan, IR Aug. 89 p588-607. 


Groundwater 

Effect of Water Depth in Groundwater Recharge 
Basins on Infiltration, Herman Bouwer and R. C. 
Rice, IR Aug. 89 p556-567. 

Effects of Irrigated Agriculture on Groundwater 
Quality in Corn Belt and Lake States, W. A. 
Mossbarger, Jr. and R. W. Yost, IR Oct. 89 
p773-790. 

G d Table Simulation Under Different 
Rice Irrigation Practices, Abul Fazal M. Saleh, 
Tammo S. Steenhuis and Michael F. Walter, IR 
Aug. 89 p530-544. 

Irrigated Agriculture and Water Quality in South, 
A. Shirmohammadi and W. G. Knisel, IR Oct. 89 
p791-806. 
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Irrigation Impact on Groundwater: Model Study in 
Humid Region, W. G. Knisel and R. A. Leonard, 
IR Oct. 89 p823-838. 

Irrigation Scheduling Model with Ground Water 
and Limited Rooting, Salisu Abdulmumin, IR 
Dec. 89 p938-953. 

New Drain Flow Formula, J. C. Miles and K. 
Kitmitto, IR April 89 p215-230. 

Research Needs in Irrigation and Drainage—1989, 
ASCE Research and Education Administrative 
Committee, IR Aug. 89 p714-721. 

Urban Groundwater Rise Control: Case Study, O. 
S. Abu-Rizaiza, H. Z. Sarikaya and M. Z. Ali 
Khan, IR Aug. 89 p588-607. 

What a Layperson Needs to Know About Water 
Rights, Donald J. Finlayson, IR June 89 p457- 
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Stochastic Approximation Applied to Optimal 
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Gates, Roger J-B Wets and Mark E. Grismer, IR 
June 89 p488-502. 
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Irrigated Agriculture and Water Quality in South, 
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p791-806. 
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Irrigated Agriculture and Water Quality in the East, 
W. F. Ritter, F. J. Humenik and R. W. Skaggs, 
IR Oct. 89 p807-821. 

Urban Groundwater Rise Control: Case Study, O. 
S. Abu-Rizaiza, H. Z. Sarikaya and M. Z. Ali 
Khan, IR Aug. 89 p588-607. 


Head loss 

Head Loss in Manifold or Trickle Lateral: Simpli- 
fied Approach, Muluneh Yitayew, IR Aug. 89 
p739-743. 
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Irrigated Agriculture and Water Quality in South, 
A. Shirmohammadi and W. G. Knisel, IR Oct. 89 
p791-806. 


Hydraulic conductivity 

Simple Laboratory Measurement of Unsaturated 
Hydraulic Conductivity, Zohrab A. Samani and 
L. S. Willardson, IR Aug. 87 p405-412. 

Urban Groundwater Rise Control: Case Study, O. 
S. Abu-Rizaiza, H. Z. Sarikaya and M. Z. Ali 
Khan, IR Aug. 89 p588-607 
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Hydraulic Friction Factors for Pipe Flow, Fadi Z. 
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Hydraulics of Catenary Irrigation Trail Tubes, 
Shu-Tung Chu, IR Feb. 89 p145-150. 
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Keshava Murthy and D. P. Giridhar, IR Dec. 89 
p1035-1050. 
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Sloping Crest Crump Weir, Robert J. Keller, IR 
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Response of Muskingum Equation to Step Input, 
Mohammed Akram Gill, IR Aug. 89 p736-738. 


Hydrologic models 

Stochastic Approximation Applied to Optimal 
Irrigation and Drainage Planning, Timothy K. 
Gates, Roger J-B Wets and Mark E. Grismer, IR 
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Economic Impact of Micro Catchment 
ment, C. Kariyawasam, IR Aug. 89 p568-576. 
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Roughness Values for Overland Flow in Subcatch- 
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Brady, IR April 89 p203-214. 
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Use of Stochastic Hydrology in Reservoir Opera- 
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Effect of Water Depth in Groundwater Recharge 
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Rice, IR Aug. 89 p556-567. 

Infiltration 

Analytical Model for Border Irrigation, Fang X. Yu 
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Analytical Model of Level Basin Irrigation, Gerd 
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Time Solution of Kinematic-Wave Model with 
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Infiltration rate 


Infiltration Function from Furrow Stream Ad- 
vance, William R. DeTar, IR Aug. 89 p722-730. 


Inflow 


Response of Muskingum Equation to Step Input, 
Mohammed Akram Gill, IR Aug. 89 p736-738. 


Input 
Response of Muskingum Equation to Step Input, 
Mohammed Akram Gill, IR Aug. 89 p736-738. 


Institutions 


Future Irrigation Prospects and Actions in Devel- 
oping World, Guy J. -M. Le Moigne, Harald D. 
Frederiksen and Walter J. Ochs, IR Aug. 89 
p656-661. 


International development 

Future Irrigation Prospects and Actions in Devel- 
oping World, Guy J. -M. Le Moigne, Harald D. 
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p656-661. 
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Economics of Selenium Removal from Drainage 
Water, Rodney C. Squires, G. Raymond Groves 
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Calculation of Distribution and Efficiency for 
Nonuniform Irrigation, A. W. Warrick, E. Hart 
and M. Yitayew, IR Aug. 89 p674-686. 
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Effects of Deficit Irrigation and Irrigation Fre- 
quency on Wheat Yields, Marshall English and 
Brian Nakamura, IR April 89 p172-184. 

Effects of Irrigated Agriculture on Groundwater 
Quality in Corn Belt and Lake States, W. A. 
Mossbarger, Jr. and R. W. Yost, IR Oct. 89 
p773-790. 

Evaluation of Irrigation Planning Decisions, Derrel 
L. Martin, James R. Gilley and Raymond J. 
Supalla, IR Feb. 89 p58-77. 


Evapotranspiration in Sudan Gezira Irrigation 
Scheme, Ahmed S. A. Hussein and Ahmed K. El 
Daw, IR Dec. 89 p1018-1033. 

Future Irrigation Prospects and Actions in Devel- 
oping World, Guy J. -M. Le Moigne, Harald D. 
Frederiksen and Walter J. Ochs, IR Aug. 89 
p656-661. 


Gravity Irrigation Management in Bangladesh, M. 
A. Ghani, S. I. Bhuiyan and R. W. Hill, IR Aug. 
89 p642-655. 

G dwater Table Simul Under Different 
Rice Irrigation Practices, Abul Fazal M. Saleh, 
Tammo S. Steenhuis and Michael F. Walter, IR 
Aug. 89 p530-544. 


Head Loss in Manifold or Trickle Lateral: Simpli- 
fied Approach, Muluneh Yitayew, IR Aug. 89 
p739-743. 

Hydraulics of Catenary Irrigation Trail Tubes, 
Shu-Tung Chu, IR Feb. 89 p145-150. 

Irrigated Agriculture and Water Quality in the East, 
W. F. Ritter, F. J. Humenik and R. W. Skaggs, 
IR Oct. 89 p807-821. 


Irrigated Agriculture and Water Quality in South, 
A. Shirmohammadi and W. G. Knisei, IR Oct. 89 
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Affected Regions, Timothy K. Gates and Mark 
E. Grismer, IR April 89 p255-284. 

Irrigation Impact on Groundwater: Model Study in 
Humid Region, W. G. Kaisel and R. A. Leonard, 
IR Oct. 89 p823-838. 
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Problem? Jonathan P. Deason, IR Feb. 89 p9-20. 

LP Operation Model for On-Demand Canal Sys- 
tems, Brian J. Boman and Robert W. Hill, IR 
Aug. 89 p687-700. 

Management Model for Control of On-Farm 
Irrigation, John C. Tracy and Miguel A. Marifio, 
IR Dec. 89 p954-972. 


Modeling Yields from Rainfall and Supplemental 
Irrigation, George H. Hargreaves, Zohrab A. 
Samani and Edgar Zuniga, IR April 89 p239-247. 

New Drain Flow Formula, J. C. Miles and K. 
Kitmitto, IR April 89 p215-230. 

Optimization Models for Wastewater Reuse in 
Irrigation, Abbas Afshar and Miguel A. Marifio, 
IR April 89 p185-202. 

Research Needs in Irrigation and Drainage—1989, 
ASCE Research and Education Administrative 
Committee, IR Aug. 89 p714-721. 

River Quality Modeling: Frequency Domain Ap- 
proach, F. Morkoo, J. W. Biggar, R. H. Shum- 
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River Quality Modeling: Time Domain Approach, 
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Delivery Flows, Joel D. Palmer, Albert J. 
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Irrigation efficiency 

Calculation of Distribution and Efficiency for 
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Evaluation of Irrigation Planning Decisions, Derrel 
L. Martin, James R. Gilley and Raymond J. 
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Stochastic Approximation Applied to Optimal 
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Systems Analysis of Tank Irrigation: I. Crop 
Staggering, S.G. Mayya and Rama Prasad, IR 
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Systems Analysis of Tank Irrigation: II. Delayed 
Start and Water Deficit, Rama Prasad and S. G. 
Mayya, IR June 89 p406-420. 
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Inverted V-Notch: Practical Proportional Weir, K. 
Keshava Murthy and D. P. Giridhar, IR Dec. 89 
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Optimal Scheduling of Irrigation Machines: I 
—Model Development, Israel Broner and Jerry 
Lambert, IR Oct. 89 p862-879. 
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Gravity Irrigation Management in Bangladesh, M. 
A. Ghani, S. I. Bhuiyan and R. W. Hill, IR Aug. 
89 p642-655. 

Groundwater Table Simulation Under Different 
Rice Irrigation Practices, Abul Fazal M. Saleh, 
Tammo S. Steenhuis and Michael F. Walter, IR 
Aug. 89 p530-544. 
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grams, Shlomo Pleban and Israel Israeli, IR Aug. 
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Irrigation Scheduling Model with Ground Water 
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LP Operation Modei for On-Demand Canal Sys- 
tems, Brian J. Boman and Robert W. Hill, IR 
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Irrigation and Drainage Planning, Timothy K. 
Gates, Roger J-B Wets and Mark E. Grismer, IR 
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Systems Analysis of Tank Irrigation: Ii. Delayed 
Start and Water Deficit, Rama Prasad and S. G. 
Mayya, IR June 89 p406-420. 


Irrigation systems 

Control of Irrigation Canal Networks, A. J. 
Clemmens and J. A. Replogle, IR Feb. 89 
p%6-110. 

Flow Simulation Using Channel Network Model, 
Tahir Husain, Walid A. Abderrahman, Hasin U. 
Khan, Suhail M. Khan, Asfahan U. Khan and 
Badie S. Eqnaibi, IR Aug. 88 p424-441 

Gravity Irrigation Management in M. 
A. Ghani, S. I. Bhuiyan and R. W. Hill, IR Aug. 
89 p642-655. 

Head Loss in Manifold or Trickle Lateral: Simpli- 
fied Approach, Muluneh Yitayew, IR Aug. 89 
p739-743. 

Hydraulics of Catenary Irrigation Trail Tubes, 
Shu-Tung Chu, IR Feb. 89 p145-150. 

Systems Analysis of Tank Irrigation: II. Delayed 
Start and Water Deficit, Rama Prasad and S. G. 
Mayya, IR June 89 p406-420. 
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Alternative Metric Units for Acre-Foot and Acre- 
Inch, M. -L. Quinn, IR Aug. 87 p393-404. 

Evapotranspiration Estimates in Extremely Arid 
Areas, Solaiman A. Al-Sha’lan and Abdin M. A. 
Salih, IR Nov. 87 p565-574. 

Joint sealants 

Seepage and Contraction Joints in Concrete Canal 
Linings, Jeff Kishel, IR June 89 p377-383. 

Kinematic wave theory 

Time of Concentration Formula for Pervious 
Catchments, A. Osman Akan, IR Aug. 89 
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ments, S. Y. Liong, S. Selvalingam and D. K. 
Brady, IR April 89 p203-214. 
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Effect of Envelopes on Flow Pattern Near Drain 
Pipe, Ch. Lennoz-Gratin, IR Aug. 89 p626-641. 
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Effects of Irrigated Agriculture on Groundwater 
Quality in Corn Belt and Lake States, W. A. 
Mossbarger, Jr. and R. W. Yost, IR Oct. 89 
p773-790. 

Groundwater Table Simulation Under Different 
Rice Irrigation Practices, Abul Fazal M. Saleh, 
Tammo S. Steenhuis and Michael F. Walter, IR 
Aug. 89 p530-544. 
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Response of Muskingum Equation to Step Input, 
Mohammed Akram Gill, IR Aug. 89 p736-738. 
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Drainage, G. J. Khan, K. N. Shukla, H. S. 
Chauhan and Sewa Ram, IR Aug. 89 p521-529. 
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Prediction of Class A Pan Evaporation in South- 
west Idaho, Clayton L. Hanson, IR April 89 
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Alternative Metric Units for Acre-Foot and Acre- 
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proach, F. Morkoo, J. W. Biggar, R. H. Shum- 
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River Quality Modeling: Time Domain Approach, 
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Hale Cycle and Indian Drought and Flood Area 
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IR Dec. 89 p954-972. 

Modeling Yields from Rainfall and Supplemental 
Irrigation, George H. Hargreaves, Zohrab A. 
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Network design 
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W. F. Ritter, F. J. Humenik and R. W. Skaggs, 
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Irrigated Agriculture and Water Quality in South, 
A. Shirmohammadi and W. G. Knisel, IR Oct. 89 
p791-806. 
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LP Operation Model for On-Demand Canal Sys- 
tems, Brian J. Boman and Robert W. Hill, IR 
Aug. 89 p687-700. 


Optimization 

DYN? Method for Optimal Control of Water Flow 
in Open Channels, Viadeta Filipovi¢ and Zoran 
Miloégevic, IR Dec. 89 p973-981. 

Irrigation and Drainage Strategies in Salinity- 
Affected Regions, Timothy K. Gates and Mark 
E. Grismer, IR. April 89 p255-284. 

Stochastic Approximation Applied to Optimal 
Irrigation and Drainage Planning, Timothy K. 
Gates, Roger J-B Weis and Mark E. Grismer, IR 
June 89 p488-502. 


Optimization models 

LP Operation Model for On-Demand Canal Sys- 
tems, Brian J. Boman and Robert W. Hill, IR 
Aug. 89 p687-700. 

Optimal Scheduling of Irrigation Machines: I 
—-Model Development, Israel Broner and Jerry 
Lambert, IR Oct. 89 p862-879. 

Optimal Scheduling of Irrigation Machines: II 
—Applications and Results, Israel Broner and 
Jerry Lambert, IR Oct. 89 p880-893. 

Optimization Models for Wastewater Reuse in 
Irrigation, Abbas Afshar and Miguel A. Marifio, 
IR April 89 p185-202. 

Surface Irrigation Nonlinear Optimization Models, 
Eduardo A. Holzapfel and Miguel A. Marifio, IR 
Aug. 87 p379-392. 


Outflows 

Response of Muskingum Equation to Step Input, 
Mohammed Akram Gill, IR Aug. 89 p736-738. 

Overland flow 

Evaluating Partial Areas of Watershed Runoff, 
Walter C. Boughton, IR Aug. 87 p356-366. 

Time of Concentration Formula for Pervious 
Catchments, A. Osman Akan, IR Aug. 89 
p733-735. 

Particle removal 

Particle Filtration for Wastewater Irrigation, Avner 
Adin and Menachem Elimelech, IR June 89 
p474-487. 

Particles 

Particle Filtration for Wastewater Irrigation, Avner 
Adin and Menachem Elimelech, IR June 89 
p474-487. 

Permeability 

On the Between Brooks-Corey and 
Van Genuchten Models, R. J. Lenhard, J. C. 
Parker and S. Mishra, IR Aug. 89 p744-751. 

Pesticides 

Irrigated Agriculture and Water Quality in the East, 
W. F. Ritter, F. J. Humenik and R. W. Skaggs, 
IR Oct. 8° p807-821. 
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Irrigated Agriculture and Water Quality in South, 
A. Shirmohammadi and W. G. Knisel, IR Oct. 89 
p791-806. 

Irrigation Impact on Groundwater: Model Study in 
Humid Region, W. G. Knisel and R. A. Leonard, 
IR Oct. 89 p823-838. 


Piezometers 

Polynomial Regression to Forecast Earth Dam 
Piezometer Levels, E. C. Kalkani, IR Aug. 89 
p545-555. 


Pipe flow 

Friction Correction Factor for Center-Pivot Irri- 
gation Systems, J. Mohan Reddy and Horacio 
Apolayo, IR Feb. 88 p183-185. 

Hydraulic Friction Factors for Pipe Flow, Fadi Z. 
Kamand, IR May 88 p311-323. 


Pipelines 

Optimization Models for Wastewater Reuse in 
Irrigation, Abbas Afshar and Miguel A. Marifio, 
IR April 89 p185-202. 


Planning 

Groundwater Table Simulation Under Different 
Rice Irrigation Practices, Abul Fazal M. Saleh, 
Tammo S. Steenhuis and Michael F. Walter, IR 
Aug. 89 p530-544. 


Pollution 


Water Movement in Horizontally Layered Soils, 
Zohrab Samani, Ali Cheraghi and Lyman Wil- 
lardson, IR June 89 p449-456. 


Polynomials 


Polynomial Regression to Forecast Earth Dam 
Piezometer Levels, E. C. Kalkani, IR Aug. 89 
p545-555. 


Polyvinyl chloride 


Hydraulic Friction Factors for Pipe Flow, Fadi Z. 
Kamand, IR May 88 p3i 1-323. 


Population growth 

Future Irrigation Prospects and Actions in Devel- 
oping Worid, Guy J. -M. Le Moigne, Harald D. 
Frederiksen and Walter J. Ochs, IR Aug. 89 
p656-661. 


Predictions 

Prediction of Class A Pan Evaporation in South- 
west Idaho, Clayton L. Hanson, IR April 89 
p166-171. 

Predictive control 


Stable Predictive Control of Open-Channel Flow, J. 
Rodellar, M. Gémez and J. P. Martin Vide, IR 
Aug. 39 p701-713. 


Probabilistic models 

Modeling Yields from Rainfall and Supplemental 
Irrigation, George H. Hargreaves, Zohrab A. 
Samani and Edgar Zuniga, IR April 89 p239-247. 

Probability 

Modeling Yields from Rainfall and Supplemental 
Irrigation, George H. Hargreaves, Zohrab A. 
Samani and Edgar Zuniga, IR April 89 p239-247. 


Project planning 

Irrigation and Drainage Strategies in Salinity- 
Affected Regions, Timothy K. Gates and Mark 
E. Grismer, IR April 89 p255-284. 


Public health 
Selenium in Agricultural Drainage: Essential Nu- 


trient or Toxic Threat? Stephen B. Moore, IR 
Feb. 89 p21-28. 


Pumping 

Gravity Irrigation Management in Bangladesh, M. 
A. Ghani, S. I. Bhuiyan and R. W. Hill, IR Aug. 
89 p642-655. 


Radar 

GOES Satellite Data in Rainfall Estimation, Sun F. 
Shih, IR Oct. 89 p839-852. 

Rainfall 

Economic Impact of Micro Catchment Develop- 
ment, C. Kariyawasam, IR Aug. 89 p568-576. 

GOES Satellite Data in Rainfall Estimation, Sun F. 
Shih, IR Oct. 89 p839-852. 

Simulation Models of Sequences of Dry and Wet 
Days, J. W. Delleur, T. J. Chang and M. L. 
Kavvas, IR June 89 p344-357. 


Rainfall frequency 

GOES Satellite Data in Rainfall Estimation, Sun F. 
Shih, IR Oct. 89 p839-852. 

Simulation Models of Sequences of Dry and Wet 
Days, J. W. Delleur, T. J. Chang and M. L. 
Kavvas, IR June 89 p344-357. 


Rainfall-runoff relationships 
Evaluating Partial Areas of Watershed Runoff, 
Walter C. Boughton, IR Aug. 87 p356-366. 


Recycling 

Optimization Models for Wastewater Reuse in 
Irrigation, Abbas Afshar and Miguel A. Marino, 
IR April 89 p185-202. 


Regression analysis 

GOES Satellite Data in Rainfall Estimation, Sun F. 
Shih, IR Oct. 89 p839-852. 

Polynomial Regression to Forecast Earth Dam 
Piezometer Levels, E. C. Kalkani, IR Aug. 89 
p545-555. 


Regulation 

Regulation of Agricultural Drainage to the San 
Joaquin River, Gerald E. Johns and Dale A. 
Watkins, IR Feb. 89 p29-41. 


Reliability 

Optimization Models for Wastewater Reuse in 
Irrigation, Abbas Afshar and Miguel A. Marifio, 
IR April 89 p185-202. 

Remote sensing 

GOES Satellite Data in Rainfall Estimation, Sun F. 
Shih, IR Oct. 89 p839-852. 

Research Imperatives for Irrigation Science, Brent 
E. Clothier, IR June 89 p421-448. 
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Research 

Research Imperatives for Irrigation Science, Brent 
E. Clothier, IR June 89 p421-448. 

Research needs 

Research Imperatives for Irrigation Science, Brent 
E. Clothier, IR June 89 p421-448. 

Research Needs in Irrigation and Drainage—1989, 
ASCE Research and Education Administrative 
Committee, IR Aug. 89 p714-721. 


Reservoir operation 
Economic Impact of Micro Catchment Develop- 
ment, C. Kariyawasam, IR Aug. 89 p568-576. 


Reservoir Operation 

Use of Stochastic Hydrology in Reservoir Opera- 
tion, D. K. Frevert, M. S. Cowan and W. L. 
Lane, IR June 89 p334-343. 


Reservoirs 

Economic Impact of Micro Catchment Develop- 
ment, C. Kariyawasam, IR Aug. 89 p568-576. 

Optimization Modeis for Wastewater Reuse in 
Irrigation, Abbas Afshar and Miguel A. Marino, 
IR April 89 p185-202. 


Retention 


On the Correspondence Between Brooks-Corey and 
Van Genuchten Models, R. J. Lenhard, J. C. 
Parker and S. Mishra, IR Aug. 89 p744-751. 


Rice 


Gravity Irrigation Management in Bangladesh, M. 
A. Ghani, S. I. Bhuiyan and R. W. Hill, IR Aug. 


89 p642-655. 


Riparian rights 

What a Layperson Needs to Know About Water 
Rights, Donald J. Finlayson, IR June 89 p457- 
462. 

Rivers 

River Quality Modeling: Frequency Domain Ap- 
proach, F. Morkoo, J. W. Biggar, R. H. Shum- 
way and D. R. Nielsen, IR Dec. 89 p1008-1017. 

River Quality Modeling: Time Domain Approach, 
F. Morkoc, R. H. Shumway, J. W. Biggar and D. 
R. Nielsen, IR Aug. 89 p663-673. 


Roughness coefficient 

Roughness Values for Overland Flow in Subcatch- 
ments, S. Y. Liong, S. Selvalingam and D. K. 
Brady, IR April 89 p203-214. 


Routing 

Roughness Values for Overland Flow in Subcatch- 
ments, S. Y. Liong, S. Selvalingam and D. K. 
Brady, IR April 89 p203-214. 


Runoff 

Continuous Distributed Model of Storage Domi- 
nated Watershed Runoff, Terrance W. Cundy 
and Richard H. Hawkins, IR April 89 p305-311. 

Economic Impact of Micro Catchment Develop- 
ment, C. Kariyawasam, IR Aug. 89 p568-576. 


Generalization of SCS Curve Number Method, 
Miklés Bosznay, IR Feb. 89 p139-144. 

Irrigation Impact on Groundwater: Model Study in 
Humid Region, W. G. Knisel and R. A. Leonard, 
IR Oct. 89 p823-838. 

Roughness Values for Overland Flow in Subcatch- 
ments, S. Y. Liong, S. Selvalingam and D. K. 
Brady, IR April 89 p203-214. 

Use of Stochastic Hydrology in Reservoir Opera- 
tion, D. K. Frevert, M. S. Cowan and W. L. 
Lane, IR June 89 p334-343. 


Runoff forecasting 
Generalization of SCS Curve Number Method, 
Mikiés Bosznay, IR Feb. 89 p139-144. 


Salinity 

Agricultural Drainage Water—How Should it be 
Regulated in California? Stephen K. Hall, 
William R. Johnston and William J. Miller, IR 
Feb. 89 p3-8. 

Effects of Irrigated Agriculture on Groundwater 
Quality in Corn Belt and Lake States, W. A. 
Mossbarger, Jr. and R. W. Yost, IR Oct. 89 
p773-790. 

Irrigation and Drainage Strategies in Salinity- 
Affected Regions, Timothy K. Gates and Mark 
E. Grismer, IR April 89 p255-284. 

Solute Movement Through Root-Soil Environment, 
John C. Tracy and Miguel A. Marifio, IR Aug. 
89 p608-625. 


Solute Movement Through Root-Soil Environment, 
John C. Tracy and Miguel A. Marifio, IR Aug. 
89 p608-625. 


Sand 

Effect of Envelopes on Flow Pattern Near Drain 
Pipe, Ch. Lennoz-Gratin, IR Aug. 89 p626-641. 

Satellites 

GOES Satellite Data in Rainfall Estimation, Sun F. 
Shih, IR Oct. 89 p839-852. 

Saudi Arabia 

Evapotranspiration Estimates in Extremely Arid 
Areas, Solaiman A. Al-Sha’lan and Abdin M. A. 
Salih, IR Nov. 87 p565-574. 

Sediment 

Effect of Water Depth in Groundwater 
Basins on Infiltration, Herman Bouwer and R. C. 
Rice, IR Aug. 89 p556-567. 


Svepage 

New Drain Flow Formula, J. C. Miles and K. 
Kitmitto, IR April 89 p215-230. 

Nonlinear Steady State Seepage into Drains, Salihu 
Mustafa and N. A. Rafindadi, IR June 89 
p358-376. 

Seepage and Contraction Joints in Concrete Canal 
Linings, Jeff Kishel, IR June 89 p377-383. 

Urban Groundwater Rise Control: Case Study, O. 
S. Abu-Rizaiza, H. Z. Sarikaya and M. Z. Ali 
Khan, IR Aug. 89 p588-607. 
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Selenium 

Agricultural Drainage Water—How Shouid it be 
Regulated in California? Stephen K. Hall, 
William R. Johnston and William J. Miller, IR 
Feb. 89 p3-8. 

Economics of Selenium Removal from Drainage 
Water, Rodney C. Squires, G. Raymond Groves 
and William R. Johnston, IR Feb. 89 p48-57. 

Selenium in Agricultural Drainage: Essential Nu- 
trient or Toxic Threat? Stephen B. Moore, IR 
Feb. 89 p21-28. 

Selenium in Arid and Semi-arid Soils, R. G. Burau, 

IR Feb. 89 p42-47. 


Sewage treatment 

Particle Filtration for Wastewater Irrigation, Avner 
Adin and Menachem Elimelech, IR June 89 
p474-487. 

Simulation 

Estimation of Standard Deviation of Potential 
Evapotranspiration, George H. Hargreaves and 
Zohrab A. Samani, IR Feb. 88 p175-180. 

Modeling Yields from Rainfall and Supplemental 
Irrigation, George H. Hargreaves, Zohrab A. 


Samani and Edgar Zuniga, IR April 89 p239-247. 


Simulation models 

Groundwater Tabie Simulation Under Different 
Rice Irrigation Practices, Abul Fazal M. Saleh, 
Tammo S§. Steenhuis and Michael F. Walter, IR 
Aug. 89 p530-544. 

Irrigation and Drainage Strategies in Salinity- 
Affected Regions, Timothy K. Gates and Mark 
E. Grismer, IR April 89 p255-284. 

Skewness 

Flood Skew in Hydrologic Design on Ungaged 
Watersheds, Richard H. McCuen and Theodore 
V. Hromadka, II, IR May 88 p301-310. 

Soil 

Effects of Irrigated Agriculture on Groundwat 


Soil water 

Irrigation Scheduling Model with Ground Water 
and Limited Rooting, Salisu Abdulmumin, IR 
Dec. 89 p938-953. 

On the Correspondence Between Brooks-Corey and 
Van Genuchten Models, R. J. Lenhard, J. C. 
Parker and S. Mishra, IR Aug. 89 p744-751. 

Simple Laboratory Measurement of Unsaturated 

Hydraulic Conductivity, Zohrab A. Samani and 

L. S. Willardson, IR Aug. 87 p405-412. 


Soils 

Selenium in Arid and Semi-arid Soils, R. G. Burau, 
IR Feb. 89 p42-47. 

Solutes 

Solute Movement Through Root-Soil Environment, 


John C. Tracy and Miguel A. Marifio, IR Aug. 
89 p608-625. 


Spatial analysis 

Time Solution of Kinematic-Wave Model with 
Stochastic Infiltration, Mohammad Rayej and 
W. W. Wallender, IR Nov. 88 p605-621. 


Specifications 
Direct Land Grading Design of Irrigation Plane 
Surfaces, Said M. Easa, IR April 89 p285-301. 


Sprinkler irrigation 

Equations Describing Sprinkler Droplet Velocity, 
K. P. Thooyamani and D. I. Norum, IR April 89 
p156-165. 


Sprinklers 

Equations Describing Sprinkler Droplet Velocity, 
K. P. Thooyamani and D. I. Norum, IR April 89 
p156-165. 


Stability 


Water Movement in Horizontally Layered Soils, 
Zohrab Samani, Ali Cheraghi and Lyman Wil- 
lardson, IR June 89 p449-456. 


Quality in Corn Belt and Lake States, W. A. 
Mossbarger, Jr. and R. W. Yost, IR Oct. 89 
p773-790. 


Soil, layered 

Water Movement in Horizontally Layered Soils, 
Zohrab Samani, Ali Cheraghi and Lyman Wil- 
lardson, iR June 89 p449-456. 

Soil layers 

Irrigation Scheduling Model with Ground Water 


and Limited Rooting, Salisu Abdu!mumin, IR 
Dec. 89 p938-953. 


New Drain Flow Formula, J. C. Miles and K. 
Kitmitto, IR April 89 p215-230. 

Soil permeability 

On the Correspondence Between Brooks-Corey and 
Van Genuchten Models, R. J. Lenhard, J.C. 
Parker and S. Mishra, IR Aug. 89 p744-751. 

Soil science 


Research Imperatives for Irrigation Science, Brent 
E. Clothier, IR June 89 p421-448. 


Estimation of Standard Deviation of Potential 
Evapotranspiration, George H. Hargreaves and 
Zohrab A. Samani, IR Feb. 88 p175-180. 

Statistical analysis 

Characteristics and Spatial Variability of Droughts 
in Idaho, Dennis R. Horn, IR Feb. 89 p1 11-124. 

River Quality Modeling: Time Domain Approach, 
F. Morkoc, R. H. Shumway, J. W. Biggar and D. 
R. Nielsen, IR Aug. 89 p663-673. 


Statistical models 
Simulation Models of Sequences of Dry and Wet 


Days, J. W. Delleur, T. J. Chang and M. L. 
Kawvas, IR June 89 p344-357. 


Steady state 

Nonlinear Steady State Seepage into Drains, Salihu 
Mustafa and N. A. Rafindadi, IR June 89 
p358-376. 

Verification of Kirkham’s Problem of Layered Soi! 
Drainage, G. J. Khan, K. N. Shukla, H. S. 
Chauhan and Sewa Ram, IR Aug. 89 p521-529. 


Stochastic models 

Stochastic Approximation Applied to Optimal 
Irrigation and Drainage Planning, Timothy K. 
Gates, Roger J-B Wets and Mark E. Grismer, IR 
June 89 p488-502. 

Time Solution of Kinematic-Wave Model with 
Stochastic Infiltration, Mohammad Rayej and 
W. W. Wallender, IR Nov. 88 p605-621. 

Stochastic processes 

Irrigation and Drainage Strategies in Salinity- 
Affected Regions, Timothy K. Gates and Mark 
E. Grismer, IR April 89 p255-284. 

Use of Stochastic Hydrology in Reservoir Opera- 
tion, D. K. Frevert, M. S. Cowan and W. L. 
Lane, IR June 89 p334-343. 


Storage 
Analytical Model for Border Irrigation, Fang X. Yu 
and Vijay P. Singh, IR Dec. 89 p982-999. 


Stream gaging 

Characteristics and Spatial Variability of Droughts 
in Idaho, Dennis R. Horn, IR Feb. 89 p111-124. 

Streams 

Open Channel! Flow Through Transverse Floor 
Outlets, A. S. Ramamurthy, Duc Minh Tran and 
L. B. Carballada, IR April 89 p248-254. 


Subcritical flow 

Open Channel Flow Through Transverse Floor 
Outlets, A. S. Ramamurthy, Duc Minh Tran and 
L. B. Carballada, IR April 89 p248-254. 


Subsurface flow 

Analytical Model for Border Irrigation, Fang X. Yu 
and Vijay P. Singh, IR Dec. 89 p982-999. 

Sulfur dioxides 

Effect of Dikes and Sulfuric Acid on Cotton Under 


Effluent Irrigation, Gideon Oron and Yoel 
DeMalach, IR June 89 p463-473. 


Sunspots 

Hale Cycle and Indian Drought and Flood Area 
Indexes, A. Ramachandra Rao and G. -H. Yu, 
IR June 89 p315-333. 


Surface irrigation 

Analytical Model of Level Basin Irrigation, Gerd 
H. Schmitz and Ginther J. Seus, IR Feb. 89 
p78-95. 

Surface waters 

Irrigated Agriculture and Water Quality in South, 
A. Shirmohammadi and W. G. Knisel, IR Oct. 89 
p791-806. 

What a Layperson Needs to Know About Water 
Rights, Donald J. Finlayson, IR June 89 p457- 
462. 


Surge irrigation 

Green-Ampt—Model to Predict Surge Irrigation 
Phenomena, M. A. Killen and D. C. Slack, IR 
Nov. 87 p575-584. 


System analysis 

Systems Analysis of Tank Irrigation: I. Crop 
Staggering, S.G. Mayya and Rama Prasad, IR 
June 89 p384-405. 

Systems Analysis of Tank Irrigation: II. Delayed 
Start and Water Deficit, Rama Prasad and S. G. 
Mayya, IR June 89 p406-420. 

Tanks 

Effect of Envelopes on Flow Pattern Near Drain 
Pipe, Ch. Lennoz-Gratin, IR Aug. 89 p626-641. 

Systems Analysis of Tank Irrigation: I. Crop 
Staggering, S.G. Mayya and Rama Prasad, IR 
June 89 p384-405. 

Systems Analysis of Tank Irrigation: II. Delayed 
Start and Water Deficit, Rama Prasad and S. G. 
Mayya, IR June 89 p406-420. 


Technology 

Future Irrigation Prospects and Actions in Devel- 
oping World, Guy J. -M. Le Moigne, Harald D. 
Frederiksen and Walter J. Ochs, IR Aug. 89 
656-661. 


Temperature effects 

Accuracy of Estimated Reference Crop Evapo- 
transpiration, George H. Hargreaves, IR Dec. 89 
p 1000-1007. 

Terminology 

Alternative Metric Units for Acre-Foot and Acre- 
Inch, M. -L. Quinn, IR Aug. 87 p393-404. 

Tertiary treatment 

Particle Filtration for Wastewater Irrigation, Avner 
Adin and Menachem Elimelech, IR June 89 
p474-487. 


Time space scheduling 

Time Solution of Kinematic-Wave Model with 
Stochastic Infiltration, Mohammad Rayej and 
W. W. Wallender, IR Nov. 88 p605-621. 

Toxicity 

Selenium in Agricultural Drainage: Essential Nu- 
trient or Toxic Threat? Stephen B. Moore, IR 
Feb. 89 p21-28. 

Selenium in Arid and Semi-arid Soils, R. G. Burau, 
IR Feb. 89 p42-47. 

Trapezoidal channels 

Flow Measurement with Trapezoidal Free Overfall, 
Robert J. Keller and Soon S. Fong, IR Feb. 89 
pl25-136. 

Trends 

Future Irrigation Prospects and Actions in Devel- 
oping World, Guy J. -M. Le Moigne, Harald D. 
Frederiksen and Walter J. Ochs, IR Aug. 89 
p656-661. 

Trickle irrigation 

Head Loss in Manifold or Trickle Lateral: Simpli- 


fied Approach, Muluneh Yitayew, IR Aug. 89 
p739-743. 
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Hydraulics of Catenary Irrigation Trail Tubes, 
Shu-Tung Chu, IR Feb. 89 p145-150. 

Particle Filtration for Wastewater Irrigation, Avner 
Adin and Menachem Elimelech, IR June 89 
p474-487. 


Tubes 


Hydraulics of Catenary Irrigation Trail Tubes, 
Shu-Tung Chu, IR Feb. 89 p145-150. 


Uncertainty analysis 

Stochastic Approximation Applied to Optimal 
Irrigation and Drainage Planning, Timothy K. 
Gates, Roger J-B Wets and Mark E. Grismer, IR 
June 89 p488-502. 

Uniform flow 

Several Sources of Nonuniformity in Irrigation 
Delivery Flows, Joel D. Palmer, Albert J. 


Clemmens and Allen R. Dedrick, IR Dec. 89 
p920-937. 


Uniformity 

Calculation of Distribution and Efficiency for 
Nonuniform Irrigation, A. W. Warrick, E. Hart 
and M. Yitayew, IR Aug. 89 p674-686. 


Unsaturated flow 
On the Correspondence Between Brooks-Corey and 


Van Genuchten Models, R. J. Lenhard, J. C. 
Parker and S. Mishra, IR Aug. 89 p744-751. 


Unsteady flow 

Flow Simulation Using Channel Network Model, 
Tahir Husain, Walid A. Abderrahman, Hasin U. 
Khan, Suhail M. Khan, Asfahan U. Khan and 
Badie S. Eqnaibi, IR Aug. 88 p424-441. 

Stable Predictive Control of Open-Channel Flow, J. 
Rodellar, M. Gomez and J. P. Martin Vide, IR 
Aug. 89 p701-713. 


Urban areas 

Urban Groundwater Rise Control: Case Study, O. 
S. Abu-Rizaiza, H. Z. Sarikaya and M. Z. Ali 
Khan, IR Aug. 89 p588-607. 


Vegetation 

Management Model for Control of On-Farm 
Irrigation, John C. Tracy and Miguel A. Marifio, 
IR Dec. 89 p954-972. 

Velocity 

Equations Describing Sprinkler Droplet Velocity, 
K. P. Thooyamani and D. I. Norum, IR April 89 
p156-165. 

Volume measure 

Infiltration Function from Furrow Stream Ad- 
vance, William R. DeTar, IR Aug. 89 p722-730. 

Three-Point Method for Estimating Cut and Fill 
Volumes of Land Grading, Said M. Easa, IR 
June 89 p505-511. 

Wastewater 

Urban Groundwater Rise Control: Case Study, O. 


S. Abu-Rizaiza, H. Z. Sarikaya and M. Z. Ali 
Khan, IR Aug. 89 p588-607. 


Wastewater use 

Optimization Models for Wastewater Reuse in 
Irrigation, Abbas Afshar and Miguel A. Marifio, 
IR April 89 p185-202. 

Water 

Calculation of Distribution and Efficiency for 
Nonuniform Irrigation, A. W. Warrick, E. Hart 
and M. Yitayew, IR Aug. 89 p674-686. 

Equations Describing Sprinkler Droplet Velocity, 
K. P. Thooyamani and D. I. Norum, IR April 89 
p156-165. 


Water balance 

Improved Approach to Irrigation Scheduling Pro- 
grams, Shlomo Pleban and Israel Israeli, IR Aug. 
89 p577-587. 

Irrigation Scheduling Model with Ground Water 
and Limited Rooting, Salisu Abdulmumin, IR 
Dec. 89 p938-953. 


Water content 

Improved Approach to Irrigation Scheduling Pro- 
grams, Shlomo Pleban and Israel Israeli, IR Aug. 
89 p577-587. 


Water depth 

Effect of Water Depth in Groundwater Recharge 
Basins on Infiltration, Herman Bouwer and R. C. 
Rice, IR Aug. 89 p556-567. 


Water discharge 

Inverted V-Notch: Practical Proportional Weir, K. 
Keshava Murthy and D. P. Giridhar, IR Dec. 89 
p1035-1050. 


Water distribution 

Calculation of Distribution and Efficiency for 
Nonuniform Irrigation, A. W. Warrick, E. Hart 
and M. Yitayew, IR Aug. 89 p674-686. 

Control of Irrigation Canal Networks, A. J. 
Clemmens and J. A. Replogle, IR Feb. 89 
p96-110. 

DYN? Method for Optimal Control of Water Flow 
in Open Channels, Vladeta Filipovi¢ and Zoran 
Milogevié, IR Dec. 89 p973-981. 

Flow Simulation Using Channel Network Model, 
Tahir Husain, Walid A. Abderrahman, Hasin U. 
Khan, Suhail M. Khan, Asfahan U. Khan and 
Badie S. Eqnaibi, IR Aug. 88 p424-441. 

On the Correspond B Brooks-Corey and 
Van Genuchten Models, R. J. Lenhard, J. C. 
Parker and S. Mishra, IR Aug. 89 p744-751. 

Research Needs in Irrigation and Drainage—1989, 
ASCE Research and Education Administrative 
Committee, IR Aug. 89 p714-721. 

Water flow 

DYN? Method for Optimal Control of Water Flow 
in Open Channels, Viadeta Filipovi¢ and Zoran 
Milodevié, IR Dec. 89 p973-981. 

Venturi Flume of Minimum Space Requirements, 
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see Chandrasekhara, T. R., (disc), IR Aug. 89, p766 
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disc: James R. Gilley, IR Aug. 89, p769-770 
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see Al-Sha’lan, Solaiman A., IR Nov. 87, p565-574 
see Hargreaves, George H., (disc), IR Oct. 89, 
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see Samani, Zohrab, (disc), IR Oct. 89, p909-910 
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Arid Areas, by Solaiman A. Al-Sha’lan and 
Abdin M. A. Salih, IR Nov. 87, p565-574), IR 
Oct. 89, p909-910 
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Simple Laboratory Measurement of Unsaturated 
Hydraulic Conductivity, IR Aug. 87, p405-412 

disc: Ilan White, IR June 89, p515-518 
clo: IR June 89, p518, (disc), IR Aug. 89, p768 
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see Hargreaves, George H., IR Feb. 88, p175-180 
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see Schmitz, Gerd H., 


IR Feb. 89, p78-95 
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Oct. 89, p839-852 
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IR Aug. 89, p521-529 
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see Saleh, Abul Fazal M., IR Aug. 89, p530-544 
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see Chandrasekhara, 


T. R., (disc), IR Aug. 89, p766 
see Ramamurthy, Amruthur S., IR Feb. 1-73 
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ny with Miguel A. Mario, IR Dec. 89, 


jute Movement Root-Soil Environment, 
with Miguel A. IR Aug. 89, p608-625 
Tran, Duc Minh 
see Ramamurthy, A. S., IR April 89, p248-254 
Vide, J. P. Martin 
see Rodellar, J., IR Aug. 89, p701-713 
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disc. (of Hydraulic Friction Factors for ba dag , 
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Wallender, W. W., (disc), IR June 89, p519 
see Rayej, Mohammad, IR Nov. 88, 7605-621 


Walter, Michael F 
see Saleh, Abul Fazal M., IR Aug. 89, p530-544 


Warrick, A. W. 
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Nonuniform Irrigation, with E. Hart and M. 
Yitayew, IR Aug. 89, p674-686 


Watkins, Dale 
wre Johns, Gerald E., IR Feb. 89, p29-41 


Wets, Roger J-B 


see Gates, Timothy K., IR June 89, p488-502 
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Conductivity, by Zohrab A. 
and L. S. Willardson, IR Aug. 87, 
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Squires, Rodney C. 

Water, with G. Raymond Groves and William 
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Willardson, L. S., (disc), IR June 89, p518 
see Samani, Zohrab A., IR Aug. 87, p405-412 
see White, Ian, (disc), IR June 89, p515-518 


Willardson, Lyman 
see Samani, Zohrab, IR June 89, p449-456 


Woodward, Donald E. 

disc. (of Flood Skew in Hydrologic Design on 
Ungaged Watersheds, by Richard H. McCuen 
and Theodore V. Hromadka, II, IR May 88, 
p301-310) with Roger G. Cronshey, IR Oct. 89, 
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Yitayew, M. 
see Warrick, A. W., IR Aug. 89, p674-686 


Yitayew, Muluneh 
Head Loss in Manifold or Trickle Lateral: Simpli- 
fied Approach, IR Aug. 89, p739-743 
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see Mossbarger, W. A., Jr., IR Oct. 89, p773-790 
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Yu, G. -H. 

see Rao, A. Ramachandra, IR June 89, p315-333 
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